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Hlopbrmenne IMdektTuBnoctTn PuApotypoOuws! 


1. Baagumup Mupyamesrin AHHOTAUMA: B  CTaTbe pacCMOTPeHbI  BOTIPOCEI 
TMAPOSHepreTHKH, MpoaHasM3HpoBaH padounii mporecc 
ruypotypOunp Karsiana, BbIABJICHbI e€ HeOCTaTKH, 
ee KOTOpble He akOT BO3MO2%KHOCTB MaKCHMaJIbHO 
oer ere TOBBICHTb eé6 9acdexTHBHocts. JIA MOBbIMIeHHA 
Accepted 3 Feb 2023 apekTHBHOCTH YTHApPTypOHHbI WpewioxKeHa HOBaA 
Online 20" Mar 2023 IIpHHUWMMabHad CxeMa THApOTypOMHbI, KOTOpaA 
oTIMYaeTCA OT WIMpOKO U3BeCTHOM THypoTypOuHEI 
KanyiaHa TeM, 4TO MOcTeleHHO TO HalipaBsieHnu 


2. AjmekcaHap Xapno6erauiBnim 


'Hay4Ho-nccneqoBaTenbCKHit IeHTp ABYOKCHHUA BObI YBCJIMUMBaAeCTCA payWyc jlomacteii 
ceubcKoro xo3aiicrBa, Jlenaprament padouero Kosieca (PK), e€ Koxkyxa, a yrou moybéma 
arpoTexHHKH, TOnsucn, I py3ua TNJIOCKOCTH jlomactert YMCHbINAaeTCA, TaKoKe 


6 


yMeHbillaeTca paqwyc crynuubt PK Tak, 4TO ,,KHBOe* 
cedeHHe THPOTypOMHbI BO3pacTaeT COOTBETCTBCHHO 
YMeHbIICHHA CKOPOCTH JBWKeHHA BOZbI. B oOonx 
KoHWax Bala PK-a pacromoxKeHbI MOUIMWHMKH, 4TO 
Ipysa ymyumiaeT e€ padoTocnocoOHoctTs, a payMyc BbITHKHOM 
TpyObI yBeIM4eH, YTO CO CBOeM CTOPOHbI MOBbILIaeT eé 
3cp)cbeKTHBHOCTB. 


2 ss Fe 
Tenapcxni [ocyyapcTBeHHEi 

Yuusepentet, I py3ua, DakyIETeT 

TOUHBIX HM ECTECTBCHHEIX Hayk, TeuaBu, 


Kuroyesbie C10Ba: 31eKTpOdHEprua, 
THApooeKTpocTaHuHa, ruApoTypOuHa, paoouee kosieco, 
3c) cbeKTHBHOCTB. 


B mupe exkeqHeBHO yBeIMYMBaeTCA YMCIICHHOCTb HacelIeHia MW e& %*M3HCHHbIM YypPOBeHb, 4TO 
HeIOCpeCTBeHHO CBA3aHO C yBeJIMYeHHeM TOTpeOHOCTH B IICKTPOIHeEprHuu. DeEKTPOIHeprHro 
YeNIOBeYeCTBO MOJY4aeT M3 pa3JIM4YHbIX BOZOOHOBJIACMBIX 9HEPreTHYCCKHX MCTOUHHKOB, TaKMX Kak: 
pekKu, Treii3epHble BOZbI, MOpCcKHe BOJIHbI H MX TeYeHHA, BeTep, CONHeYHad BHeprud. Takxe 
HCHOUIb3YIOTCA HEBO3OOHOBJIACMbIC HCTOYHHKM 9JHEPru, BKIOUAIOMIMe WCKOMAaeMble TOMJIMBAa - 
yrOJIb, HeTb, MpHpowHEI ra3 Hu saepHoe TomsmMBO. CileqyeT OTMeTHTb, 4TO CeOeCTOHMMOCTh 
IIpOH3BOTHMONM 3IEKTpOeHeEpruu, 3aBHCHT OT MHOrux (dakTOpOB, B YaCTHOCTH OT 3aTpaTbI Ha 
WOObIBaHHe TaKUX JHEPreTHYeCKHIX CpeCTB, Kak 1ra3, yrOlIb, HeTb, AepHoe TommuBO. Ilostomy 
TlouyueHHe TeIMIOBOM DIeKTpooHeprHH OOXOAMTCA Wopoxe, 4YeM TouysIeHve TrHuApaBsMuyeckoi 
3eKTpooHeprun [1], KpoMe 9TOrO THAposeKTpocTaHWMU Oosee JKOJOFM4HI, MPHHOCAT MeHbILe 
Bpeya mpupoye, vem TenmooueKTpoctanyuuu. Emé Menbiie Bpeya tmpupose HaHocaAT Malibie 
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THpOIIeKTPOCTaHUHu, Bpey] OT HHX MOXKHO C4NTATb HeCyMeCTBeHHBIM [2], HO U BbIPadboTaHHas 
MOLJHOCTb OT HHX - Masiad. 


TlocraBieHHad Weab: [loppmienue 9ddeKTHBHOCTH THApOTypOUHBEI. 


Martepnasibl WH MeTOBI: Paccmotpenue ruyporypOunpr Karnsana, e€ OTpHiaTesIbHbIxX U 
TIOJIOXKUTEbHBIX CTOPOH, Cco3qaHve TypOuHEI c OommuM KIT] (Koebdunment Ione3noro Jlevictaua). 


B suTepaTypHbIx HCTOUHMKaX aHO BbIPaxKeHHe JIA yCTaHOBJICHHA MOWIHOCTH rHApoTypOnHE! [3] 
Ny = QpHpgn kBT (1) 
Tye Qp IIpOmyckHas clmOcoOHOCcTS Bob! B IT-ax, w/c, 
Hp - padounii Harlop BOBI, mu. 
g- ycKopeHue cBobogHoro MayeHua, M/ceK” . 
n — kooddulMenT Nome3Horo AelictBua (KITJI) 


Co cBoeli CTOpOHBI 


V2-v? 
Hy = *M (2) 


Ie V, cKopocTb BOI TO BXO%K CHUA B COMpPHKOCHOBeHHe C JOMacTamMu padouero Koseca (PK) (0 
BXO2KJJCHHA B PK), mM/cek; 


V2 CKOpOcTb BOJbI MOCIe BEIXOa W3 COMPHKOCHOBeHHA C JIomactaMu PK-a (tocse BEIxoja u3 PK), 
M/ceK. 


Ecuu Bbipaxenne (2) nocTaBuM B (1)-0e, TO Toy4IuM 


ve -VvF 


Ny = Qp 


V3 Beipaxenna (3) BbITeKaeT, 4TO MoWHOCTA IT, B TOM 4ncue KariiaHa, IpaMO TMIpOMOpLMOHasIbHO 
pa3HOCTH KBajpaToB CKOpocTeli BOI JO BXOxKTeHHA B PK uw Mocse BbIxXOa U3 Hee. 


1) KBT . (3) 


CormacHo JIMTepaTypHbIM JaHHbIM B coBpemeHHBIX IT KILI papen 7 =0,8/5-0,92, y myamux 
o6pa3r0B 'T KIT] gocturaet 7 =0,94-0,96% [4], aro He cooTBecTBYyeT JeHCTBUTeIBHCTH, Tak Kak TIpu 
J{BYOKCHHU BOI B THApoTypOnHe HecéT OoMbUIMe MOTepu 9HeprUun. 


Auamm3 padouero mpouecca IT, kotopsiii mpuBeyén B JIMTepaTypeHIX HCTOUHMKAX MOKa3bIBaeT, 4TO 
Boa Ip 7BMKeHHN B IT-e, uMeeT cilezyroluMe NOTepH 9Heprun BoB! [4]. 


1. [ngpassmueckne notepu. B mporecce npeoOpa30BaHua 9HeEprHu MOTOKa B 9HEpruto Ha Bally 
TypOuHEI 4acTb h pacnomaraemoro Hanopa H pacxomyetca Ha MpeosomeHue pa3zIM4HBbIx 
THUpaBsIM4eCKHX COMPOTHBJIeHHH (TpeHHe BHYTPH %KHAKOCTH MU O CTCHKH TpoOTOuHOM acTH, 
BUXpeoOpa30BaHHA IIpH OOTeKAaHHH MOTOKOM 3JICMCHTOB IIPOTOUHON 4acTH HU Jp.). 


B YaCTHOCTH, THApaBsJINGeCckKNe NOTCpN BOSHUKAaPLOT: 


> IIpu aBmKeHHM BOLI B CIIMpasibHOM KaMepe, B polecce KOTOporo MOcTelleHHO MeHAeTCA 
HalipaBJleHe JBYKCHHA BOJbI M YMCHbIMaeTCA CKOPOCThb BMKCHHA BOJEI; 


> W3-3a TypOoreHTHOrO ABUKEHHA BOM B 30He TypOHHEI; 


Vv 


IIpu yHape BObI Ha HalipaBJIArOWve JIOHNacTH 


> IIpu Tpennu Bob Ha MOBepXHOCTH HalipaBIAIOWIMX JOMAacTeH; 
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> IIpu yaape BoxbI Ha Bpaliaromjuca JomacTu padouero Koseca (PK); 
> IIpu Tpennu Boy Ha MoBepxHocTs PK; 
> IIpu tpennu Bogsi Ha OOTeKaTesb PK; 


2. OObemubie noTepH. B mpoTouHoi yactu TypOWHbI He BeCb pacxoy, y4acTByeT B IMporecce 
IIpeoOpa3s0Banna 9Hepruu. HarpuMmep, B peaKTHBHbIX rHApOTypOuHax 4acTb BOI IpoTeKaeT 4epe3 
3a30PbI Me*Ky BpalllarolwuMca padouHM KOJIeCOM HW COMpsKeHHbIMH 3IeMeHTaMH. IIpoteakn q 
Toe3HOM paOoTHI He COBeplaloT H XapakTepH3y!OT OOBEMHbIe MOTepH. 


3. Mexannueckne noTepH [peyctaBiaioT coboro uactb sHepruH ANMEX, Tepsemoii Ha 
IipeowomenHve TpeHvA B HallpaBIAIOWeM MORWMMHAKe THAPOTypOMHI, MOAMATHUKe (MOUOBMHa 
IOTepb B YHOPHOM NOAWHMHMKe OTHOCHTCA Ha JOO reHepaTopa), YIJIOTHCHHAX Balla, a TaKKe Ha 
IIPHBO, MCXaHH3MOB, CBA3AHHBIX C BaJIOM THAPOTypOHHEI. 


4. OcHOBHbIe NoTepH 9ZHepru BOLI CBA3aebI C TEM, YTO BOMa Mocwe mpoxoya PK oOmayaer 
3HAYMTeEJIBHOM CKOpOCTBIO B BHe e€ TOPH30HTaIbHOM MW BePTHKaJIbHOM COCTaBJIALHX, H, 
CI€OBaTeIbHO, 9Heprveii, OOubIyIO YacTb KOTOPpOM = MO%KXHO YCBOMTb TOBBbIMIeCHHeM 
3ddeKTHBHOCTH FHApPOTypOnHEI. 


Boyla BHayasie K sloactam PK nogaétca nog yriiom 6, 3HaveHve KOTOPOrO IA HOPMaIIBHON padoTsl 
PK jomxKeH yqoBoeTBopset ycuoBa P < a, (Puc. 1) [5]; 


Bxoa 
B paboyee Koneco 


Beixog “43 
paboyero 2 


Koneca 
— 


i al 


Puc. 1. Cxema u3MeHeHHA yryia HaksIOHa JomocTHI PK or Hayasa WO e€ KOHIa HM yrou NoWa4H 
BOJIbI B HavaslO MOMOCTHI. 


B cyomectByroumux PK KariaHa B Hayasie JIOMacTH, yroJI HaKJIOHa e€ MOBEPXHOCTH OTHOCHTEJIbHO 
ropu30Hta a, = 30°, Koropsii K cropony Konuja PK ysenuuuppaetca Uy, = 60° + 65°, Tem 
CaMMM IIOCTeMeHHO YMCHbIUUaeTCA COMPOTHBJICHHe JIOMaCTH JBYXKCHHHO BOLI B CTOpoHy Konia PK. 
[1, 5-8] 


J{ia HopMasbHOM padoTsr PK u wemuKom I'T HeoOxoguMo, 4TOOKI TOpH30HTaIbHad COCTAaBIAIOMAA 
ckopoctu V, oT aOcomoTHOu cKopocTs! Vg yHOBIeTBapAJIO CJIe{yIOWMeMy YCJIOBHIO 


V, = 20Repn, (4) 
Tye R.p cpeqHui paynyc ,,»KMBOrO™ ceyeHHA PK, M; n — yacTota Bpamjenna PK, 06/muH?. 
B mpoTwBHoM ciryyae PK ocraHoBnTca. 


Co cBoeli cropou R,y paBHa 
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R2+r2 
2 ? 


Rep = (5) 


rye R HapyxKHbIM paguyc sonactu PK, M; 
r- BHYTpeHHU payuyc Jomactu PK, T. e. pagquyc CTyMHUBI, M. 
B cospemenupix 'T-ax n Mensetca B upeyenax n = 300 + 3000 06/mun [7-10]. 


B Hekoropbix OombumMx [9C-ax HapyxKHO WaAMeTp JIomactett PK-a pase D=8 000 mM, a BHYTpeHHU 
yuametp d = 2000 mw, (cm. puc. 2) [1, 7-10], Toraa cpeqHui pagyuyc ,»kuBoro“ ocTaTOuHO 
Oombm0i. 


D=8 000, d= 
Puc. 2. Paspe3 ruapotypOunpl Kanana, Buy cilepeyM u eé pa3sMepsl, MM. 


EcymM pacMoTpyM ckopocTu BoybI H PK B 3aBHCHMOCT OT Harpy3KH PK nojy4aem Takyto 
Kapruyy (cm. Puc. 3). IIpH mpoxoye Boys B 30He pa3MeleHHa PK, Baya YaCTHYHO CKOJIB3HT, a 
YacTH4HO Bpalljaetca COBMeCTHO Cc PK-om. Tak Kak BOjJ\a ABJIACTCA AKTHBHBIM, a PK macHBHbIM ao 
B3aHMOJCHCTBHH,  CBA3b Me%KJY CKOPOCTAMH HM UX HalipaBeHHAMH  XOpOWO BHAA 3 
TPHYFOJIbHUKOB CKOpOcTelt BOI B 30HE pacriosoxeHua PK (cm. Puc. 3) [11]. 


6 B 


rr 


wor Ww or w=0 or WwW 
Puc. 3. TpeyrobHUKH CKOpOocTei BOI B 3ABHCHMOCTH OT Harpy3KH Ha PK, a - pexkKuM 
yacTH4HOH Harpy3KH, 0 - ONTHMAJIbHBIM pexKUM, B - PeXKHM BbICOKOM Harpy3KH. 


CileayeT OTMeETHTb, 4TO 4YeM MEeHbIUIe Harpy3Ka UWpuxoyquTca Ha PK, TeM MeHbIIe CKOPOCTb 
CKOJIbXKCHHA BObI Ha MOBeEPpXHOCTH JIomacTH PK u HaobopotT. 


Kak BHHO W3 9THX TpapuKOB CKOpOCcTeli, CKOPOCTb CKOJIbKCHHA BOLI Ha JonacTH PK mpamo 
IIpONOpUHOHAIbHO Harpy3Ke PK-a. 


V3 BbILe M31I0%KeHHOTO BbITeKaeT, YTO MOTepH 9Hepruu BOLI UpH mpoxogze IT , HeckomKo pa3 
lpeBbiiaet 5%. 
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Pe3y1bTaTbBl. 


Jia yBemmuenua oTOopa dHeprHu OT ABMKylWeli B TypOMHe BObI, Hamu pa3padoTaHa HOBaA 
NIpHHUHMNMasbHad cxema (cm. puc. 4 b) PK, koropas oTM4aeTCA TEM, YTO JOMACTH BbITIOJIHCHbI B BUC 
BuHTa ApxuHMeyja Cc TOCTeMeHHO YMeHBbIUMaIOWMMcaA WaroM - yIrIOM ToOséMa MH MOcTemeHHO 
YBeIM4MBaIOlHM paywycom. 


IloctapneHHad lesb — MOBbIMIeHHe 9PPeKTHBHOCTH - JOCTHTaeTCA TeM, 4YTO IPH BXOKACHHU BOI B 
KacaHHe c PK-m, e€ aOcouloTHad CKOPOCTb YMeHbIlaeTca, T. K. YaCTb 9HEPrui BObI Wepezaétca 
ylonactaM PK-a, KpoMe 93TOrO CKOPOCTb BOI MOCTeleHHO yMeHbIaeTcA B  TOCTeleHHO 
YBeJIM4MBarOleMca ,»2KMBOM CeYeHHH KOKyxXa, KOTOPad UrpaeT pOllb OMOMHUTeIBHOM 
OTCacbIBalollei TpyObl HU yBesIM4UBaeT 9:PPeCKTHBHOCTb TYPOUHBI. 


Puc.4. A, cxema IT koneca Kanmana: |. nomactu PK-a, 2. Crynuua PK-a, 3. Ban PK-a, 4. 
cuMpasibHad Kamepa, 5-6-7-8 HallpaBJIAIOlWe JIOMAacTH CO CBOMM KpellieHuem, 9. oTcacbiBarollat 
Tpy6a, 10. koxyx BOMOHalIpaBarolel KaMeppl, 11. MarKeta. b. 1pHHynmMasbHad cxemMa 
IpeqioxenHoro PK-a: 1. tpyOomposog ia ToAauH BObI, 2. Ball TAAPOTypOuHHOTO Kosieca, 3. 
crymmua PK, 4. nonactu Komeca, 5. kamepa PK, 6. BarrsxKHO TpyOonpoBog, 7. OMOpHBIit 
NOWWMMAHK, 8. omopKa NOAWMOHUKA. 


IIpu 3TOM BOA BCTpeyaeTca C HAKJIOHHO BbIMIOJIHCHHBIMH JIoracTaMu PK-a, KOTOpbIe JOMOJHUTeIbHO 
oTOMparOT DHeEPruro y BOI, T. K. BOAe Ip ABuxKeHHH K Kony PK-a nuxog_NTCA MpeozoseBaTb 
TIOCTeMeHHO YBeJIMYMBarOlleecA COMpOTUBIeHHe B oTIM4YMe OT PK-a Kammana. CooTBeTcTBeHHO 
yBeJIM4MBaeTCA MepeyqaBaeMu 9Heprua Ha PK-o u CiIeqOBaTeIbHO YMCHbIMAOTCA TOPH30OHTAaIbHad U 
BePTHKaJIbHad COCTBBIIAIOMIMe AOCOMIOTHOM CKOPOCTH TeM CaMbIM TlepeqaBaeMu 9Hepruad Ha PK-o 
OoubUe, 4eM B TypOuHe Kamsana. 


T. K. OMacTb TpeIoxKeHHOM TypOHHbI Oosee JJIMHHOM HaBMBKM, TO BOZa Oolee JIMTeIbHO 
BO3eHCTByeT Ha padoyee KOIeCO, H, CeOBATeJIbHO, TepeszaéT OombLIe 9Heprun padouemy Kouecy. 
Tak Kak C yBevyIMYeHHeM paiHyca KOKyxXa CKOPOCTb BOJbI B THAPTypOUHe 3aMeIAeTCA, TO C IeJIbIO 
KOMMeHCallMH JaHHOrO ABJICHHA — 3AMe]JICHHA CKOPOCTH BObI — H OTOOPa OobMIeH ZHeprHn OT 
BOJIbI, JBMDKYIIeHCA C MeHbIINeiH CKOPOCTBIO - BO-IepBbIX, YBeEAMYNBaeTCA payuyc JIoMacTH UW BOTA 
BOSJICHCTBYeT Ha TOCTeMeHHO YBeJIMYMBAIOILYIOCA MWIOWab JOMaCTH, BO-BTOPbIX - YMeHIIIbIlaeTca 
yrOJI MObEMa UM War BHHTA, HW, TaK. KaK MMIIYJIbC CHJIbI M CKOPOCTb BEPTHKAaJIbHO (WIM Oosee MeHee 
BeEPTHKaJIbHO) JBIMOKYIIeHCA BOJbI MepexOJHT B HaKJIOHHYIO CKOPOCTh, 9HEPrvoO MW MMITyIbC CHIBI 
BOJbI, KOTOpad 0 peaKTHBHOMYy IIPpMHIMIy MepeqaéT TOT 2Ke MMIIyIbC CHIbI B OOpaTHOM 
HalipaBJIeHHu padouemy KoJIecy, TO 4eM MeHbILe OyAeT pL YrO HakIOHA JOMAacTH K TOpH30HTasIM, TEM 
OoObIIMH PeaKTHBHBIM MMIyIbC CHIbI HU OoNbIe ZHeprHu MepegacT Boga paOouemy koglecy. 
BewleycTBue Toro, YTO B Iipeaaraemol THApOTypOuHe apxHMeOB BUHT CBepxy BHH3 paciliupsetTca u 
KaxkKad HWKHAA JIOMAacTh Wupe BepxXHeli, TO YaCTb BOB, MPOXOMAIad B 3a30Pe MEX TY KOKYXOM UH 
pado4uMM KosIecoM (JIOTaCTbAMHM apXHMeJOBa BHHTA) IPHXOTUT B KOHTAKT C HWKHeM Oosee WMpOKON 
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JIOMAacTbIO (C JIOMAacTbIO C Oosee WIMpOKUM pajsMycoM) u MepeyaéT 9Hepruio padoyemy kosiecy T. e. 
apxHMeJIOBy BHHTy, 4YTO TakxKe yBeIMYHBaeT 9>PpPeCKTHBHOCTL Ipesaraemol THApOTypOMHEI u 
yMeHbIaeT OOBEMHEIe TOTepH. 


B xonye PK-a Ha kKoxyxe pHcoequHeHa BbITMKHaA TpyOa, ceyeHHe KOTOPOrO B IIpeJIOx*KXeCHHOM 
pelieHuu Oombiute, eM y TypOuHEI KariiaHa, COOTBeETCTBCHHO e€ MOMOXKUTeCMBHBIN 9PmekT OyzeT 
OoubIe, 4eEM Y BLITMKHOK TpyOnt 'T Kanana. 


I[peauoxenHas ruapotypOuna (IT), kax u TT Kansana, orHocutca K peakTHBHuM IT-Ham, T. e. mpH padote 
IT, Bowa YacTH4HO CKONb3HT Ha WOBEpXHOCTH JoMacTel paOouero KosIeca, a 4éM yKa3aHO BBIIle HM Mp BLIXOe 
BOJbI H3 KaMepbI pa3MeteHHa PK-a eé ckopocTb ABMWKeHHA OobUIe, YemM cKOpocTb PK-a, 4TO BBI3bIBacT 
aOcOJIOTHYIO  peakTHBHy!IO F 5, culty, BosfelicTByroulyio Ha slonactH PK-a u eé TropH30HTasIHy10 
COCTAaBIIAIOMYyIO F. Co31alOUyIO JOMOJLHUTCIbHBIM KpyTALIMH MOMeHT, AelicTByrouMii Ha PK (Puc. 5 A u Bb). 
B mpegnoxeHHom PK (Puc. 5 5), ToT MoKa3aTesb - peakKTHBHad TOPH30HTaHad cHjIa - HeCMOTpA Ha 
YMCHbIIEGHHYIO CKOPOCT BOJbI (43-38 YBeJIMYeHHA payMyca KOKyxa CBepxy BHH3), 3a CU€T YMCHBbILeHHA yriia 
Hakul0Ha JonoacTH PK-a yocTaTouHo Oombue, 4em B PK-e Kanmana. 


Puc. 5. Cxema qBwxKeHHe BoybI : A. B PK Kansana, b. B npequoxeHHom PK 


Hwxe moka3aHbi Tpapuku CKOpocTH HW WpouyeHHOrO IyTH (puc. 6), KOTOPbIe MOKa3HBalOT pa3HULly B 
MOBECHHH BOI B IpeI0x%KeHHOM PK-e u B PK Kamsiana. 


1 
s< 
Puc. 6. Ppaduueckue noxa3atenui T Kanana u mpenmoxenHon TT. 
— = V - CKOpocTb JBYWXKeHHA BOJbI B 30HE pacnouoxKeHHaA PK-a; 


——  § - [[potqéuupii nyTb Bob Ha WOBepxHocTH PK-a; 


rpaduku cKopoctu V u mpouzénuoro nytu S: 1- B mpeguoxenHot IT, 2 - B PT Kannana 
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BaIBosbl: 


1. I[popeyen ananm3 cymectByrouux IT Kansana, BuaBsieHbl UX HeOCTaTKH MW IpH4HHbI STHX 
HEIOCTATKOB. 


2. Pa3paOoTaHa CoBepIeHHO HoBad MIpHHUMMHasbHad cxema IT. 


B mpegyiowkeHHom I'T-e B kamepe PK-a moctemeHHo pacTéT ceueHHe MexK Ly JIOMACTAMH - ,,*KHBOe~ 
ceyeHHe, 4TO CO3TaéT ONOUHHTCIBHEIM 3@eKT BbITMKHOM TpyObl, a TakoxKe YMeCHBbIWAeT 
oOBéMHBIe ToTepH. 


4. T.K. 10 HalpaBsleHHH JBYOKeHHA BOI, MOCTeMeHHO pacTéT paguyc PK, T. e. pacrér mre4o CHIBI, 
pa3BHBaeMon BOOM Ha PK-e, TO COOTBeETCTBCHHO pacTéT KpyTALMM MOMeHT UM MoWmHOCTE IT. 


5. I[puOnmxkenve HalipaBsieHHa BOJbI Ha BbIXOe M3 TYpOHHbI K TOPH30HTAIbBHOMY yBeJIM4HBacT 
peakKTHBHY!0 CHJIy BOAAHOM CTpyH UTeM CaMBIM 3(pPeKTHBHOCTb TYpOMHBI. 


6. Ucnonb30BaHve apxuMeyoBa BHHTAa JleylaeT peqOxKeHHYIO TypOuHy Ojsee spdekTHBHOH mpu 
HW3KOM J{Mama30He Hatopa 1-70 M, Mp 9TOM HWKHBIM Mpeyes Wuama30Ha MO*KeT ObITH eye 
Oomee HH3KHM, 4eM B THqporypOune Kanmana, npHOmmKaacb K Hallopy B 1 M u pacmMpaa 
yMana30H Hatlopa. Koporkuit BuHT OyyeT 9ddekTuBHee MpH BbICOKHX 3HAYeHHAX JaHHTO 
qMatla30Ha Hallopa, JJIMHHbI BAHT — pH HH3KHX 3Ha4deHHAX. 
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